MS-Isotope Dilution Analysis (MS-IDA) with deuterated 2 as standard was used to determine the optical purity of crystalline (+)-2, obtained from optically pure (+)-l with ethyl chloroformate.
1 -(2-Hydroxymethylbenzyl)-N-methyl-1,2,3,4-tetrahydroisoquinolines, e. g. 1 are converted with ethyl chloroformate (ECF) to 3-phenylisochromans, e. g. 2, (mainly) by an intramolecular S N -reaction with inversion at C-l of the tetrahydroisoquinoline moiety !) . In 1973 2) , however, we concluded that a carbenium ion might be an intermediate because optically pure 1, when treated with ECF led to crystals of 2, mp. 149-150 °C (authentic 2-racemate: mp. 151 °C 2) ) showing an IR-spectrum (KBr) superimposible with that of racemic 2. Even in high concentrations these crystals did not show any optical activity in their CD-spectrum, and their ORD-spectrum revealed only a slight deviation from the baseline. -Later we found that the crude product 2 shows optical activity, and the optical purity was determined by an isotope dilution method using 3 H-2 to be 82 % 2 \ In addition, the crystals mentioned above do rotate plane-polarized light when high concentrations in another solvent (CHC1 3 ) and an increased length of light path through the solution were applied for Polarimetrie measurement 3 ).
These results need an explanation. We repeated the conversion of (+)-l to (+)-2, separated the crystals, did not recrystallize them (m. p. 144 °C; [a] 2 ß= + 21°) and determined their optical purity by mass spectrometric isotope dilution analysis (MS-IDA), using Gerlach's idea who determined the optical purity of benzylamines 4) .
The preparation of the compounds used in these experiments is shown and explained in Scheme 1.
In quantitative ms-analysis the overall error for the determination results from the cumulative effect of the errors introduced by different parts of the system 6) . Therefore, we constructed calibration curves covering the range of samples likely to be encountered for quantitative determination. Mixtures of unlabeled and labeled racemic isochromans 2 and D 2 -2 were primarily measured at 70 and 12 eV, respectively. To this end 2 and D 2 -2 were mixed in nine different molar ratios (table 1), each mixture was recrystallized four times from isopropanol and measured at least 30 x at 70 and 12 eV. Peak intensities of the averages were calculated and corrected for the 1 3 C satellite, in order to avoid difficulties In sample 1 (table 1) (Table 2) The values of Table 2 afford the calibration curves ( Fig.  1) , which prove that D 2 -2 can be used as an internal standard^.
Tab. 2:
Calculated data of molar ratio and isotope ratio for mixtures of labeled and unlabeled standards (2) 1-9 (70/12 eV) To determine the optical purity of the crystals of (+)-2 ([aB = + 21°) 0.0506 mmol of (+)-2 and 0.0505 mmol of (racemic) labeled isomer D 2 -2 were mixed and recrystallized four times from isopropanol until no more optical activity is shown. This mixture of racemates was measured as indicated for the samples 1-9 to obtain the values 1.014 (70 eV) and 1.015 (12 eV) for the isotope ratio I d2/do. The optical purity was calculated using Berson's equation 8) which had also been used in lit.
3 ö'-Hydroxymethylpapaverine-N-methyliodide: lit.
2)
6'-Hydroxymethyllaudanosine (1)
15.3 g (0.03 mol) 6'-hydroxymethylpapaverine-N-methyliodide dissolved in 900 ml 70 % EtOH were added dropwise to a stirred suspension of 5.0 g (0.12 mol) NaBH 4 in 90 ml 70 % EtOH at 0 °C. After refluxing for 4 h, the org. layer was evaporated and the remaining aqueous layer was extracted with CHC1 3 . Drying and removal of the solvent led to an oily product, colourless needles from Et 2 0: 6.4 g (55%), mp. 99-100 °C (103-104 °C 2 )). -^-NMR: Ö (ppm) = 2.17-3.23 (m; 7H, -CH 2 -and H-1), 2.3 (s; 3H, -NCH 3 ), 3.63 (s; 3H, -OCH 3 ), 3.83 (s; 6H, -OCH 3 ), 3.88 (s; 3H, -OCH 3 ), 4.43 (s; 2H, -CH 2 OH), 6.27, 6.50, 6.70 and 6.83 (4 x s; 4H, aromatic).
, -dimethoxyphenyl/-6J-dimethoxyisochroman ((±)-2).
(±)-l was reacted with ECF as reported 
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